Cad. Saúde Pública 2019; 35(6):e00142318 mothers (after adolescence for women aged [20] [21] [22] [23] [24] . We selected the following measures that had a theoretical association with adolescent pregnancy.
• Social and demographic measures
Indigenous background was coded as "1" if participants spoke an indigenous language. Participants were asked if they were attending school and what was the highest level of education they attained. We categorized educational attainment as primary or less (less than 7 years of education), lower secondary (7-9 years of education), upper secondary (10-12 years of education), and tertiary (more than 12 years of education). We included marital/cohabitation status (ever married/cohabiting or never married/never cohabiting), and socioeconomic status that was obtained using the wealth index quintiles constructed for the survey following UNICEF's methodology 15 . We classified as poor those from the poorest and second lowest wealth quintiles, and as non-poor otherwise.
• Sexual and contraceptive use measures
Age at first sexual intercourse was dichotomized as before age 15 and age 15 or later 16 and it was used as a continuous measure in the multivariable analysis. We used a dichotomous variable to identify those women whose partner was at least 10 years older than them. We used two measures of contraception in the bivariate analysis: current use of modern contraception methods and condom use at last sexual intercourse. We used the MICS variables for modern methods, including: female sterilization; vasectomy; IUD; hormonal methods (pills, injections and implants); male and female condoms; diaphragms; and jelly, sponge, or spermicide. We only included contraception measures in the bivariate analysis due to the close proximity of contraception measures in the causal chain to become pregnant and the fact that in Mexico, many women start using highly effective contraception after their first birth 17 .
• Other variables
Other factors assessed were perception of a better life (coded as "1" if the participant thought their life had improved during the preceding year and expected their life to improve during the subsequent year); use of computers (whether participants used a computer during the previous 12 months at least once a week); use of internet (whether participants used the internet during the previous 12 months at least once a week); access to public health services; region (Northwest, Northeast, Central, Mexico City and State of Mexico, and South); and area of residence (rural or urban). We only included access to public health services in the bivariate analysis due to the possibility of reverse causality, since pregnant women with no access to such services are able to be enrolled in Seguro Popular, a Mexican health program which provides health services at no cost.
Statistical analyses
We computed frequencies of women's characteristics according to whether or not they had ever been pregnant. We also reported the statistical significance of differences between characteristics of those who had ever been pregnant and those who had never been pregnant using chi-squared tests. We conducted separate bivariate analyses for women aged 15-19 and for women aged 20-24 who did not get pregnant before age 20.
We used general linear models (GLM) to assess associations with the outcome variables "ever pregnant" and "being a mother". We used GLM with log-link functions, Poisson distributions, and robust standard errors 18, 19 considering that binomial models for prevalence ratios tend to underestimate standard errors and therefore generate narrower confidence intervals 19 . We estimated parsimonious stratified models by age (15-19 and 20-24 with no pregnancies before age 20) for all women who had ever had sexual intercourse prior to the survey. We included variables whose bivariate tests had a p-value < 0.25 in the GLM with the exception of access to public health services and contraception variables. This significance level (< 0.25) was used only as a criterion for the initial selection Cad. Saúde Pública 2019; 35(6):e00142318 of variables to be included in the first multivariate model because some authors found that a lower level could fail to identify variables that were thought to be important, based on previous research or theoretical assumptions 20 . We reported prevalence ratios (PR) instead of risk ratios because we used a cross-sectional survey. We conducted all analyses using Stata 15.0 (https://www.stata.com) and its svy suite for analyzing complex survey design data. Table 1 presents the socioeconomic characteristics of women who reported ever having sexual intercourse by being pregnant and by age-group (15-19 and 20-24) . Indigenous background was not significantly associated with ever being pregnant in the adolescent group. However, among adult women, ever being pregnant was significantly higher in the indigenous (87%) than in the non-indigenous group (64%). Among women attending school, 72% and 82% had never been pregnant in adolescence and as young adults, respectively. In contrast, only 25% of adolescents and 22% of adults had never been pregnant among those who quit school. Significant differences by educational attainment were also observed. The proportion of ever-pregnant women in both age groups was significantly higher for primary or less and lower secondary education than for upper secondary and tertiary education. Only about 9% of adolescents and 24% of adults with tertiary education reported ever having been pregnant, compared to 85% of adolescents and 90% of adult women with primary or less education. Marital status showed a strong and significant association with ever having been pregnant. Most married or cohabiting women reported having been pregnant (85% among adolescents and 93% among young adults). Age at first sexual intercourse was significant only for women under 20. Most adolescents with an earlier sexual debut (before age 15) reported ever having been pregnant (86%) compared with only half of those with a later sexual debut. Having older partners (at least 10 years older) was significantly associated with higher pregnancy rates only in young adult women. We observed a significant association with contraception variables for both age groups. More than 70% of those using modern contraception methods reported ever having been pregnant. By contrast, less than 40% of those who reported using a condom at last intercourse reported ever having been pregnant. Use of Information and Communication Technology (ICT) was also significantly associated Cad. Saúde Pública 2019; 35(6):e00142318 with ever having been pregnant in both age groups. Among those using computers and internet, the proportion of women reporting ever having been pregnant was lower than among those who did not use ICT. In addition, poor women represented a higher proportion of ever-pregnant women (74% for adolescents and 81% for adults) than did their non-poor counterparts (47% for adolescents and 54% for adults). Finally, we observed a higher proportion of ever-pregnant women among rural areas for both age groups (70% for adolescents and 78% for adults in rural areas versus 55% and 63%, respectively, in urban areas).
Results
Based on GLM models for adolescents, those who attended school (compared to their peers out of school) were 28% less likely to have ever been pregnant. Similarly, adolescents with tertiary education (more than 12 years of schooling) were about 70% less likely to report ever having been pregnant. A later sexual debut was also negatively associated with "ever being pregnant"; in fact, for each year an adolescent delayed her sexual debut, the prevalence of pregnancy was 8% lower. Ever married or cohabiting adolescents, compared with those never married/never cohabiting, had a 2.12-fold higher chance of ever having been pregnant ( Table 2 ). Adolescent motherhood was also significantly associated with less school attendance, lower educational attainment, and being married/cohabiting. In general, all prevalence ratios were lower than those observed in adolescent pregnancy models ( Table 2) . Table 3 presents the multivariate models for women aged 20-24 who did not get pregnant before age 20. It shows that attending school is associated with a 42% lower likelihood of being pregnant for women who did not become pregnant before age 20. Likewise, tertiary education is associated with almost a 30% lower prevalence of pregnancy. By contrast, married or cohabiting women had a 3.11-fold higher chance of ever being pregnant than their never married/cohabiting counterparts. For women aged 20-24 who did not get pregnant before age 20, the region was significantly associated with ever being pregnant. Women living in Northeast, Central, Mexico City and State of Mexico, and South regions had significantly lower prevalence of ever having been pregnant, compared to those living in the Northwest region (13%, 15%, 9%, and 26%, respectively).
Likewise, being a mother was significantly and negatively associated with school attendance (PR = 0.57) and tertiary educational attainment (PR = 0.67). There was a strong, positive, and significant association with marriage/cohabitation status (PR = 3.83). In addition, women with the perception of a better life had a 1.11-fold higher prevalence of being mothers than did those who did not think their life had improved during the preceding year and/or who did not expect their life to get better during the subsequent year. Living in the Northeast, Central, and South regions, compared to those living in the Northwest region was significantly associated with being a mother (16%, 15% and 23%, respectively).
Discussion
We explored the socioeconomic factors associated with pregnancy and motherhood in adolescents and compared the factors associated with pregnancy and motherhood in young adults who did not became pregnant during adolescence. We found that attending school, educational attainment, and marriage/cohabitation were significantly associated with our outcome variables for both age groups. Age at first sexual intercourse was significant only for the adolescent group, while region was significant only for adult women. A perception of a better life was positively associated with being a mother only in the adult group.
We found that early pregnancy and motherhood were strongly associated with school attendance, tertiary education, and marital or cohabitation status. These associations operated in opposite directions: while attending school and tertiary education prevented adolescents from becoming pregnant, getting married or living with a partner increased the prevalence of pregnancy. Our results showed that school attendance protected adolescents from early pregnancy and childbearing, aligned with previous findings 21, 22, 23, 24, 25 . We also observed a much lower proportion of women who reported ever having been pregnant among those with tertiary education (Table 1) . Furthermore, having tertiary education significantly reduced the prevalence of both "ever being pregnant" and "being a mother". Therefore, keeping adolescents in school might be an effective policy not only for reducing adolescent pregnancy and early motherhood, but also for preventing early entry into marriage or cohabitation.
Cad. Saúde Pública 2019; 35(6):e00142318 Table 2 Characteristics associated with ever being pregnant and being a mother for women aged 15-19. Although Mexico has made significant progress in expanding education, upper secondary and tertiary educational levels remain highly stratified 26 . Without effective access to these levels of education, early entry into marriage or a cohabiting union and early entry into motherhood will continue as the only life option for some disadvantaged adolescents 27, 28, 29 .
We observed that the strongest association with adolescent pregnancy and early motherhood was marriage/cohabitation status. In settings such as Mexico, there is often close sequencing of union and first birth; however, sometimes this sequencing is not clear because some unions may be formed as a response to an expected birth 30 . Currently, Latin America and the Caribbean is the only region in the world where child marriage has not declined over the last 30 years 31 , with Mexico occupying the 3rd place among countries with the highest proportion of women between 20-24 years old who were married or in a union before they were 18 years old (23%) 32, 33 . Social vulnerability, lack of choices for young women, and stigma around early pregnancies and single motherhood often push adolescent Cad. Saúde Pública 2019; 35(6):e00142318 Table 3 Characteristics associated with ever being pregnant and being a mother for women aged 20-24 who did not get pregnant before age 20. 2015 Mexican National Survey of Boys, Girls, and Women, Mexico.
Characteristics
Ever pregnant (n = 1,160) Being a mother (n = 1,160) girls into formal and informal unions, which subsequently increase the likelihood of pregnancy 34 and school drop-out 25, 35 . An important aspect frequently ignored when talking about adolescent pregnancy is the fact that some of these pregnancies were not only intended but were also planned. This fact is more relevant in settings such as Latin America where legal marriage and cohabitation are not clearly differentiated and are even treated non-discriminatively 30 . In addition, some studies have shown that among the most disadvantaged adolescents, early pregnancy was often intended, because it was a way to leave a violent environment or to achieve a significant role in society 27, 28, 29 . Our results showed that attending school reduced the prevalence ratios of adolescent pregnancy and motherhood; however, they also showed a strong positive association with marriage/cohabitation status. Therefore, it is important to keep adolescent women in school; however, where limited socioeconomic alternatives for adolescents prevail among disadvantaged groups, adolescent women will likely continue considering union and motherhood as desirable life choices. Public policy must aim to improve and increase educational and job opportunities for young women and men in order to enhance the professional development of these adolescents 3 . Moreover, policy makers should take into consideration the fact that a proportion of adolescent pregnancy is intended; they could target these teenagers when designing policies to reduce adolescent fertility.
The age at first sexual intercourse has been declining over the last 30 years in Mexico 36 , possibly increasing the risk of pregnancy during adolescence. A previous study found that women who had an early sexual debut were at higher risk of early entrance into motherhood 21 . In a country such as Mexico, where access to contraception is granted by law 36 and sexual education must be integrated to school curricula 37,38,39 , one would think that contraceptive use would be widespread across all ages. Yet Mexico has one of the highest adolescent pregnancy rates of 21 countries analyzed across the world 40 , and only 59% of sexually active adolescents use contraception 12, 36 . This highlights the importance of improving adolescent education on sexual and reproductive rights, providing effective counseling, and access to preferred contraceptive methods.
Although this study showed nationally representative information with strong associations between adolescent pregnancy, early motherhood and the explored variables, it had limitations inherent to cross-sectional studies, i.e., inability to establish causality or consequences of an adolescent pregnancy. For example, it was not possible to analyze how long a girl/woman was in a marital union prior to a pregnancy. Similarly, we could not assess whether the adolescent dropped out of school due to pregnancy or the pregnancy happened after she left school. In addition, we were not able to include access to public health services as a variable in our analyses, despite the important bivariate association with our outcome variables due to reverse causality; this highlights the necessity for further studies with longitudinal data.
This study highlighted a strong positive association of early sexual debut and early marriage or cohabitation with adolescent pregnancy and early motherhood, as well as the importance of school attendance and tertiary education attainment in delaying entry into motherhood. Although these results were aligned with those of previous studies 21, 23, 24 , the fact of using an internationally comparable dataset may help other middle-and low-income countries with high levels of adolescent pregnancy and motherhood to generate evidence that will encourage public policies to design effective programs for reducing their respective adolescent fertility levels. 
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